of an extensive study of brain stem influences on the discharge of a preganglionic sympathetic nerve, the greater splanchnic nerve, the presence of several types of periodicity (e.g., cardiac, respiratory) was noted (24); these have also been found in various sympathetic nerves by other investigators (1, 4, 6, 17, 18, 2 1, 38, 39, 42, 43, 47, 48, 52, 53, 55 In some cases, the potentials were additionally filtered (for subsequent integration) by a high-pass circuit (time constant 5 msec).
2) kfferent phrenic nerve activity was recorded diphasically (bandwidth 80-10,000 cycles/ set). The phrenic potentials were further processed through a leaky integrator circuit (time constant 0.1 set), to obtain a smoothed waveform (10).
3) The electrocardiogram (ECG) was continuously monitored from a pair of needles placed in the left forepaw and right hindpaw. Fig. 3 ) was adopted of comparing histograms constructed from subsamples of different size. In cat A, the average peak to peak amplitude of the summed waveform, as well as its phase relation to the cardiac cycle, remained the same as N increased, while the base-line noise in the trace decreased.
These results show that the computation was extracting a truly cardiac-locked component of splanchnic discharge; for according to signal theory (5), the time-locked signal tends to grow proportionately to N,
3. Two common patterns of cardiac modulation of splanchnic discharge (cats A and B). Traces are computer readouts of summed splanchnic discharge (Spl) and arterial blood pressure (Bl Pr). BZ Pr It&s (mm Hg) : A, 120/75; B, 90/40. Analysis sweeps (1 -msec addresses), triggered from EGG-derived pulses, were terminated at a time 1 msec less than duration of shortest cycle in total sample. Each splanchnic waveform was derived from a subsample (N = number of triggers), smaller subsamples being included in larger. Gain of analog readout for each trace was reduced in same ratio as increase of N (as indicated by relative voltage calibrations at right). while the noise tends to grow only proportionately to 1/N. The case of cat B was more complicated.
Here the slow wave frequency (lo/ set was almost exactly 3 times the cardiac ) frequency, and the question was whether the two periodic events were time-locked.
The summed waveforms show that as N increased, the phase relation of splanchnic potenti als to the cardiac cycle remained the same; and the average peak to peak amplitudes were about the same for the two larger subsamples (N = 500 vs. N = 250). These results support the conclusion that the two signals were time-locked.
The fact that the average peak to peak amplitude for the smallest subsample (N = 125) was larger might perhaps be due to insufficient averaging and incomplete elimination of unrelated frequencies, e.g., the periodic component in phase with the central respiratory cycle. The procedure shown in Fig. 3 was used routinely to validate the time relations observed in the summed waveforms. Similar analyses, done in 2 1 cats, showed that in 16 cases there was predominantly 3: 1 locking (as in Fig. 3 .B) and in five cases there was predominantly 1: 1 locking (as in Fig. 3A) . Examination of the summed waveforms showed that in general the time of maximum splanchnic activity was in early diastole (median 85 msec after peak systole), while the time of minimum activity was later in diastole (median 155 msec after peak systole). The observations are summarized in Fig. 4 l This ratio was obtained from the computer analog readouts by the following calculations: the peak to peak amplitude chosen was the voltage swing from the third minimum to the fourth maximum of each correlogram (at a point where the noise component of the autocorrelogram had substantially decayed). The amplitude ratio (cross/auto) was 1: 125 after correction for gain of the readout; if perfect locking had occurred, the expected ratio with the analog pulse used was 1: 30 (from calibration with a sine-wave generator, see METHODS); therefore, the corrected amplitude ratio was 30: 125 = 0.24. 7. Modulation of splanchnic potentials by central respiratory cycle. Each trace is summed waveform derived from 40 analysis sweeps triggered at start of I phase (top) or start of E phase (bottom) . In this and subsequent figures showing respiratory-locked waveforms, address duration was 10 msec, and sweep duration was set to be 10 msec less than that of shortest cycle in sample. Ranges and medians of times of phase transition are indicated by markers.
In the course of the study, it was observed that in some cats vagotomy seemed to increase lO/sec periodicity (see Fig. 9 ). This impression was confirmed in three cases by comparison of the autocorrelograms before and after vagotomy, as shown in Fig. 6 . With intact vagi, the periodicity of discharge was quite irregular, a condition which led to a minimal degree of periodicity in the autocorrelogram. In contrast, after vagotomy the regularity of the waves was much greater, which resulted in a well-defined periodicity in the autocorrelogram.
In one cat (original recordings in Fig. 1 I) 12. Summed splanchnic waveforms illustrating the interaction of cardiac and respiratory modulation (N = 60 for each trace). T@: analysis sweeps triggered from start of I phase (Icft) and E phase (right). Five gates, each of duration 500 msec (time relations to respiratory cycle indicated by horizontal bars), were used to pass ECGderived pulses. Each ECG-locked summed waveform (l-5) was derived from CAT analysis sweeps (address duration I msec) triggered by pulses falling during the appropriate gate. Fig. 12 shows the activity in cycle. Thus, each waveform in Fig. 12 shows the activity in cardiac cycles which started in a particular portion of the cardiac cycles which started in a particular portion of the respiratory cycle. It can be seen that the cardiac-locked respiratory cycle. It can be seen that the cardiac-locked component was considerably larger during cardiac cycles component was considerably larger during cardiac cycles starting in the inspiratory phase (traces I and 2) than during starting in the inspiratory phase (traces I and 2) than during those starting in the expiratory phase (traces 3, 4, and 5); those starting in the expiratory phase (traces 3, 4, and 5); and it was greater in the late than in the early expiratory and it was greater in the late than in the early expiratory phase (compare traces 5 and 3). This interaction between phase (compare traces 5 and 3). This interaction between the two types of periodicity is a factor determining the value the two types of periodicity is a factor determining the value of the respiratory-to-cardiac modulation ratio. of the respiratory-to-cardiac modulation ratio. (Fig. 1); b) individual sympathetic fibers fire in the fre- (Fig. 1); b) individual sympathetic fibers fire in the frequency range 1 - lO/sec (6, 20, 29, 3 1, 35, 44, 54) . In quency range 1 - lO/sec (6, 20, 29, 3 1, 35, 44, 54 (Fig. 1) .
2) This type of activity is affected by afferent discharge related to the cardiac cycle, since in most cases the waves were at least partially locked in a 3: 1 relation to the cycle (Figs. 3, 5) . Furthermore, the degree of periodicity was increased after vagotomy (Fig. 6) 
